DEPARTMENT OF THE ARMY EM 200-1-10

CECW-E U.S. Army Corps of Engineers

CEMP-RT Washington, DC 20314-1000

Manual

No. 200-1-10 30 June 2005

Environmental Quality
GUIDANCE FOR EVALUATING PERFORMANCE-BASED CHEMICAL DATA

Table of Contents
Subject Paragraph  Page

Chapter 1. Introduction

OPENING REMAIKS ....etvi et ae et s e e sre e s e s neesnaeenneenreenreens 1-1 1-1
Scope and Limitations of Performance-Based Data REVIEW..............cccccevveieieincniennnn, 1-2 1-1
Performance-Based Data Review Versus Data Validation .............ccccecviviiniiniiennnenn, 1-2.1 1-3
Performance-Based Data Review Versus Usability ASSeSSMeNt ........cccccvvvvevvereernenn 1-2.2 1-4
Overview of Performance-Based Data REVIEW............cccvvveiivviie v 1-3 1-5

Chapter 2. Data Review Reports

INEFOAUCTION ...ttt ettt bt 2-1 2-1
COVEE PAGE ...ttt ettt n bbb r et r e 2-2 2-1
(00} V=] o =1 (=] T TS UPOP U TR URRUPUPN 2-3 2-1
EXECULIVE SUMMAIY ...iviiiiiciec sttt se ettt e ae e te e ste e sae e snee s neean e enteenneenreennee e 2-4 2-2
TECNICAl SUMMAIY ......oiiiiiiiic ettt be et e s reareenre s 2-5 2-2
Data SUMMArY TabIES ......c.ooiiiieee e 2-6 2-4
Project Specific COMMUNICALIONS .......cccuveiieeiieiee e see e 2-7 2-4
Project Specific COMMUNICALIONS ........cccoviiiiiiiiie et 2-8 2-5

Chapter 3. Data Qualifiers

INEFOAUCTION ...t 3-1 3-1
Definitions of Data QUAlITIEIS .......cccviiiiieie e 3-2 3-2
Chapter 4. Completeness
INEFOTUCTION ..o 4-1 4-1
Minimum Reporting REQUITEMENTS .........ccuiiiiiiieieeeee e 4-2 4-1
L0001 = 1 (=] OO PR TP 4-2.1 4-1
CASE INAITALIVE ...ttt r e 4-2.2 4-2
TeChNICAl SUMMAIY .....ccuiiiiiiice e 4-2.3 4-2
Sample Management RECOIUS ......cc.oiieiiiiiie ettt 4-2.4 4-4
Batch QC SUMMArY RESUILS........coviiei et 4-2.5 4-4
Standard Preparation LOGS ........ccoviiieiieiiii e 4-2.6 4-4
Sample Preparation LOGS........ccveuiiieieiiieesie ettt see st nee e 4-2.7 4-5
INStrumMENt RUN-SEQUENCE LOGS .. vvvivieeiiieeiiieesieestieesteesee e stae e st eesaeeesnae e snreeesnaeesneeeens 4-2.8 4-5
TFACRADTIILY ....veivieie ettt e nreeraenre s 4-2.9 4-6
Calibration SUMMAry RESUITS...........coviiiiiiiieiee e 4-2.10 4-6
Chromatographic Methods for Organic Target Analytes........ccoocvviieniiceeenie s 4-2.11 4-7
INitial CaliDration .........ccooiiiiiiic 4-2.11.1 4-7
Internal Standard Summary INfOrMation............ocoviiiiiiiiieice e 4-2.11.2 4-7
SUMTOQALE RESUILS ...ttt ee e 4-2.11.3 4-8



EM 200-1-10
30 Jun 05

Subject

Chromatographic Methods With 2-D Detectors..........cocuvirireneneinisenesie e
Evaluation Of COMPIELENESS ........oiieieieieee et e
MISSING BIANKS ......coiieec et ee e nne e e
Missing Laboratory Control SAmMPIES...........coveveviiieiese e
MaALFIX SPIKE DAEA ....eeeeeieiiiieee ettt sttt seeseeeneeseeeneas
SUITOQAte SPIKE DatA......ueeivreieeiie it e s e s e s ae s ee e ae e reenreens
LO1OA Y B L i T OO PP TP PR PR PPRPPRPTN
MiSSING DEteCtion LIMILS ......cc.oiviiiieieiiiie et

Chapter 5. Holding Times and Preservation
100 1011 T ] o USSR
ACCEPLANCE CHIEBITA .. eiveevie ettt sttt eesaeereeseeseeeneeneeas
EVAIUALION ...
QUALITICALION ...ttt ettt te e ete e s be e sbeesaeesabesabesnbeebeesbeeereeas
Low Stability Target ANAIYLES........ccoiiiiiiiiiiieeeee e
High Stability Target ANalYIES........ccoeiiiiiiie e

Chapter 6. Data Review Reports
INEFOTUCTION ...ttt e st seeeeesaeereeneenne s
Method Reporting LIMITS .......cccviiiiiiciic et
Establishing Method Reporting LiMITS .........ccoiiiiiiiiiiiie s
L@ 0T 1] 0% 1 o] SRS
Method QUaNtItation LIMItS .........coeiiiiiiiie ettt
Establishing Method Quantitation LimitS .........cccccovviviiiiiieic s
L@ 1T o 11 o] o PSR

Chapter 7. Initial Calibration
gL U0 o [UTox 1[0 S SR PSP
ACCEPLANCE CHIEBITA .. eveinie ettt sttt sttt eesaeereeneeseeeneenaeas
1= [ T Y OSSR
Number of Calibration Standards. ...
Linear Calibration..........coviieiiiiee et
OrganiC MEthOOS .........ecieie e te e re e sreesree s
INOFQGANIC METNOUS........oii e st nre s
NONINEAr CaliDIatioN ........ccveiieieie e seeenes
Intercept of Calibration CUINVE..........ooiiii e
EVAIUALION ...ttt
B €0l o 4TSy 3 | PSR
Representativeness of Initial Calibration CUrVe...........ccocceiviieii i
(O TV E=1 11 [or= Y £ o] o ST
Frequency and Number of Standards ............cccooveviiieiiieciece e
REPIESENTALIVENESS ... .e.viviieieieieie ettt sttt e et sttt et e e ereans
B CToTo o[4TSR
Calibration RANQE........ccveieie ettt e e s be e e tesreens

Chapter 8. Initial Calibration Verification (ICV)
Lo [0 T [ o S
(G101 T T VSO UOURRRURRPPP
Az Y U= U o o SRR

Paragraph

Page

4-8
4-8
4-9
4-10
4-10
4-11
4-11
4-11

5-1
5-1
5-1
5-3
5-3
5-3

6-1
6-1
6-1
6-2
6-3
6-3
6-5

7-1

7-1
7-1
7-2
7-2
7-3

7-3
7-4

7-4
7-5

7-5
7-5

8-1
8-1
8-1



EM 200-1-10

30 Jun 05
Subject Paragraph  Page
L@ U 1T o 11 o] o PSS 8-4 8-2
FTEOUBINCY ...ttt ettt b e b e e s b e b eebb e e b e be e nbe e e 8-4.1 8-2
PICENT RECOVEIY ..ottt ettt e e e et et e e s be e e nte e e saae e snteeenaneennees 8-4.2 8-2
a0 o= o Tt USSR PRORSN 8-4.2.1 8-2
L@ 0= ] SR 8-4.2.2 8-2
QUANITICALION TOF BIAS ...ecvviiiiiieccie ettt ettt be e eaee e eees 8-4.3 8-2
Chapter 9. Continuing Calibration Verification (CCV)
INEFOTUCTION ...ttt e st sae e e saeeneennenne s 9-1 9-1
(O =] 4 - TSRS 9-2 9-1
Traceability and Reporting REqUIrEMENTS..........cccooiiiiiiiiiircereee s 9-2.1 9-1
REPIESENTALIVENESS ... .eeieeeiieieie ettt st s et ereeneeste e e e sresreeneeneas 9-2.2 9-1
(=0 {1 T Y TSR 9-2.3 9-1
Chromatographic MethodS ..........ooveiiiiiiee e 9-2.3.1 9-2
INOIrGANIC METNODS. ..o 9-2.3.2 9-2
F AN ot o] v (ot O 4 (-] 1 T USSR 9-2.4 9-2
INOFGaNIC METNOUS........ciui et nre s 9-24.1 9-2
Organic Chromatographic Methods ............coeieiiiiiiiie e 9-24.2 9-3
EVAIUALION ...ttt sttt n e besne et e sne e e seeenas 9-3 9-3
(O U E=1 11 [or= Y o] o RSP PSPOTR 9-4 9-4
REPIESENTALIVENESS .....e.eitieeeeee ettt 9-4.1 9-4
FTEOUBINCY ...ttt b e b b e e st et et bb e e bt e be e nbe e e 9-4.2 9-5
Tolerance fOor UNCEMAINTY........ccvocveieeiec e sse ettt sre e s e e sneas 9-4.3 9-5
Inorganic Methods, CCVs Not Processed with Samples ..o, 9-4.3.1 9-6
Inorganic Methods, CCVs Processed With SamMPpIes ........cccccevvvveieieicecese e, 9-4.3.2 9-6
Organic Methods, CCVs Not Processed with Samples.........cccoovevviiiiienenieeene e 9-4.3.3 9-6
Organic Methods, CCVs Processed With SampIes.........cccoovvevviiiieii s 9-4.34 9-6
General Qualification SIrAtEgIeS. .......cucviiiireieieee e 9-44 9-6
Chapter 10. Blanks
INEFOAUCTION ...ttt bttt ettt 10-1 10-1
L0010 T S 10-2 10-1
(=0 [T T YRR 10-2.1 10-1
ACCEPLANCE LIMILS ..oiiiiiii et sre st sre s 10-2.2 10-1
EVAIUALION.....eceiece ettt st et sbeen e besreeaeste e e e neennas 10-3 10-2
Contractual ConSIAEratioNS .........ccccveiiiieieiieie e see e 10-4 10-2
Qualification for Blank Contamination ...........cccccueeiveeireeireiiee et 10-5 10-3
Chapter 11. Laboratory Control Samples (LCSs)
INEFOTUCTION ...ttt ettt et sb et seesn e b nne s 11-1 11-1
(O 0] 4 - F SR PT PP 11-2 11-1
FTEOUEBINCY ...ttt e r e nre e nbe e 11-2.1 11-1
F Ao ot o] v g (ot I o ] SR 11-2.2 11-1
EVAIUALION ...ttt bt 11-3 11-2
Contractual ConSIAEratioNS .........ccccveiiiieieiieie e see e 11-4 11-3
L@ 0T 1] 0% 11 o] SN 11-5 11-4
Qualification Strategies Using Estimates of the Uncertainty ...........cccccovevevevinvniinennnns 11-6 11-6



EM 200-1-10
30 Jun 05

Subject Paragraph

Chapter 12. Matrix Spikes, Matrix Spike Duplicates, and Matrix Duplicates

INEFOTUCTION ...t ettt e st sae e e saeeneeneenne s 12-1
Interpretation of Matrix Spike and Duplicate ReSUItS..........ccccccvvviviiv i, 12-2
Estimating Statistical Matrix Spike Recovery Ranges.........ccoevvevevveieieie e 12-3
L0010 T PSS 12-4
REPIESENIALIVENESS ....eevveiiieeie ettt e e te e st s e st r e e e te e teeste e sreesreesreeaneeenes 12-4.1
=T [T 0T Y ST OTRPPRO 12-4.2
ACCEPTANCE LIMITS ...ttt e 12-4.3
Project Specific COMMUNICALIONS ........coviiiiieiieee e 12-4.3.1
Establishing Acceptance Limits for Matrix-Dependent Duplicates............cccccevvevernnne. 12-4.3.2
EVAIUALION.....ecvie ettt ste et sbeen e besne et e nte e e e neennas 12-5
Contractual ConSIAEratioNS ..........cccueiiiieeieeie et 12-6
(O TV E=1 11 i [or= o] o TSR PSPOPRP 12-7
Matrix Spikes and Matrix Spike DUPIICALES........cccccveieiiiieiece e 12-7.1
Matrix-Dependent DUPIICALES .........c.coueiiiiiiiieieeee e 12-7.2
Chapter 13. Surrogates
100 111 To ] o ST SSSSPRSSN 13-1
L0010 T USSP 13-2
EVAIUBLION ...ttt sttt bt e e sbe e e 13-3
Contractual ConSIAEratioNS .........ccccveiiiieieieeie et sre e see e 13-4
L@ 0T 1] 0% 1 o] ST 13-5
Chapter 14. Data Review Reports
INEFOTUCTION ...ttt s et e e e saesreenaesteeseenrenreas 14-1
L0011 T PSR 14-2
=T [T 0T Y PP UPP TR 1421
ACCEPTANCE LIMITS...uiiiiiiiitiiieie et e 14.2.2
EVAIUALION ...ttt ettt sttt ne e tesne et e nteeneeseeenas 14-3
O TV E=1 11 i [or= Y o] o RSP RPN 14-4
MS Recovery Acceptable and PDS Recovery Unacceptable...........ccccoovvviveviiniieinenne, 14-4.1
MS Recovery Unacceptable and PDS Recovery Acceptable..........cccoovioviieieiniininne. 14-4.2
MS Recovery Unacceptable and PDS Recovery Unacceptable ..........cccocovvvviiveieennnenn, 14-4.3
Chapter 15. Data Review Reports
INEFOTUCTION ...ttt et saesae e e seeeneeneenne s 15-1
(O 0] 1 - USSR PP PTTPR 15-2
FTEUUEINCY ...ttt et r e nre e e e e 15-2.1
(D01 o] FTor: (=3 (<o ] (oo TSR 15-2.2
EVAIUALION ...ttt sttt bt e e sbe e e e 15-3
QUATITICALION ...ttt ettt et e e ete e sbe e sbeesbeesabesabeenbeenbeesbeeereens 15-4
Chapter 16. Internal Standards for Organic Chromatographic Methods
INEFOAUCTION ...ttt ettt ettt b e e nn e 16-1
(O 1 (-] T USSR 16-2
FTEOUBICY ...ttt ettt b e b bbbttt et e e nbe s sbe e sbe e saeesaneenee 16-2.1
F AN ot o] v g (ot O 4 (-] 1 T SR 16-2.2
EVAIUALION . ....ccveie ettt et sbe s e besne e e e nte e e e nrennas 16-3
L@ 0T 1] 107 1 o] USSR 16-4

Page

12-1
12-1
12-3
12-4
12-4
12-5
12-5
12-5
12-7
12-7
12-7
12-8
12-8

12-10

13-1
13-1
13-2
13-3
13-4

14-1
14-1
14-1
14-1
14-2
14-2
14-2
14-3
14-3

15-1
15-1
15-1
15-1
15-2
15-2

16-1
16-1
16-1
16-1
16-2
16-2



EM 200-1-10

30 Jun 05
Subject Paragraph Page
Appendix A
(€10 1S1oT- 1 o TP PP PP PPPPT PP A-1
Appendix B
Holding Times and Preservation ..., B-1



